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© Information distribution system. 


^® An information distribution system includes a 
^node station (1) and a plurality of terminal devices 

{*j(21. 22 2N) connected through transmission lines 

CS|<3 1 ' 32 3N) with the node station. The node 

M station (1) includes a distribution information storage 
Qunit (11) for storing information which is to be distrib- 

CO to the plurality of terminal devices (21, 22 

0O2N), and a re-transmission request resposne unit 

q(161, 162 16N) for re-transmitting information in 

question in response to requests from the plurality of 
QJterminal devices. Each of the terminal devices (21, 

22 2N) includes an error checking unit (213) for ' 

checking transmission failure in the data transmis- 


sion based on the received information. The trans- 
mitted information is divided into a plurality of * 
blocks, and, after the completion of reception of all 
block-form information, a ^4ransmi§sion of informa- 
tion is ^requested, and based on this request, a re- j 
transmission of information is carried out. / 
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INFORMATION DISTRIBUTION SYSTEM 


BACKGROUND OF THE INVENTION 


1 . Field of the Invention 

The present invention relates to an information 
distribution system having a node station and a 
plurality of terminal devices connected through 
transmission lines to the node station. The system 
according to the present invention is used, for 
example, for a digital data exchange (DDX) net- 
work, an integrated services digital network (ISDN), 
an information system network (INS), and the like. 
In such a system, distribution information is distrib- 
uted from a node station to a plurality of terminal 
devices taking the requirements such as X25 Pro- 
tocol for DDX network, I Interface Bch Packet for 
ISDN network, and the like into consideration. 


2. Description of the Related Arts 

In general, in the distribution of information 
from a node station to a plurality of terminal de- 
vices, it is necessary to confirm the completion of 
each transmission of information from a node sta- 
tion to a plurality of terminal devices, if a failure 
occurs in the transmission of information, it is nec- 
essary to detect this failure and ra-transmit the 
information which has not been correctly transmit- 
ted based on this detection. 

In prior art information distribution systems, 
there have been problems that the process of the 
detection of a failure and the re-transmissjon of 
information is carried out in data block units and 
takes a considerable length of time, and accord- 
ingly causes an increase of the time the transmis- 
sion lines are occupied. 


SUMMARY OF THE INVENTION 

It is an object of the present invention to pro- 
vide an improved information distribution system 
having a node station and a plurality of terminal 
devices connected through transmission lines to 
the node station, in which failures in the information 
transmission are detected without complicating the 
process and re-transmission of information which 
has not been correctly transmitted is quickly and 
reliably carried out. 

In accordance with the present invention there 
is provided an information distribution system hav- 
ing a node station and a plurality of terminal de- 
vices connected through transmission lines with the 

v 


node station, in which the node station includes a 
distribution information storage unit for storing in- 
formation which is to be distributed to the plurality 
of terminal devices, and a re-transmission request 

5 response unit for re-transmitting information in 
question in response to requests from the plurality 
of terminal devices. Each of the terminal devices 
includes an error checking unit for checking for 
transmission failure in the data transmission based 

io on the received information, and the transmitted 
information is divided into a plurality of blocks, after 
the completion of receptions of all block-form in- 
formation, a re-transmission of information is re- 
quested, and then! based on this request, the re- 

75 transmission of information is carried out. 


BRIEF DESCRIPTION OF THE DRAWINGS 

20 In the drawings, 

Fig. 1 shows a prior art information distribu- 
tion system having a node station and a plurality of 
terminal devices; 

Fig. 2 illustrates a sequence of operations of 
25 the system of Fig. 1; 

Fig. 3 shows an information distribution sys- 
tem having a node station and a plurality of termi- 
nal devices according to an embodiment of the 
present invention; 
30 Fig. 4 illustrates the operation of the error 

correction code calculation circuit used for the sys- 
tem of Fig. 3; and 

Fig. 5 illustrates a sequence of operations of 
the system of Fig. 3. 

35 


DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

40 

Before describing a preferred embodiment of 
the present invention, a prior art information dis- 
tribution system having a node station and a plural- 
ity of terminal devices is described below with 
45 reference to Figs. 1 and 2. A sequence of operation 
of the prior art system of Fig. 1 is illustrated in Fig. 
2. 

In the call setting phase, the control portion 14 
of the node station 1 transmits a set-up signal to 
so each of the terminal devices 21 , 22, ... 2n to which 
the distribution information is to be distributed, and 
the terminal devices then send back acknowledge- 
ment (ACK) signals indicating the completion of the 
set-up. to the node station, after which, the process 
proceeds to the data transmission phase. 
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In the data transmission phase, first, the close 
points 151, 152, ... 15n of the distribution switch 15 
are selectively closed by the operation of the con- 
trol portion 14, and the output of the error correc- 
tion code adding circuit 17 is supplied through the 
contacts of the distribution switch 15 to the 

transmitting/receiving portions 161, 162 16n for 

supplying the terminal devices 21, 22, ... 2n to 
which the distribution information is to be distrib- 
uted with the transmitted information. 

After that, data Nos. 1 , 2, ... m which are units 
of the information to be distributed are sequentially 
read from the distribution information storage por- 
tion 11, and an error correction code is added to 
each of the data units by the error correction code 
adding circuit 17 so that transmission information is 
produced. 

First, transmission data constituted by the data 
No. 1 and the added error correction code is trans- 
mitted through the distribution switch 15 to the 
transmitting/receiving portions 161, 162, ... 16n, 
and the transmitted data is stored in the transmis- 
sion buffer of the transmitting/receiving portion. The 
transmission data is read from the transmission 
buffer of the transmitting/receiving portion under 
the control of the control portion 14, and the read 
transmission data is transmitted from the 
transmitting/receiving circuit of the 
transmitting/receiving portion through the transmis- 
sion lines 31 , 32, ... 3n to the terminal devices 21 , 
22. ... 2n. 

Upon receipt of the transmitted data at a termi- 
nal device, for example the terminal device 21, the 
transmission data No.~1 is stored in the receiving 
buffer 215 in the terminal device 21. and is sup- 
plied to the error correction code checking circuit 
213 in which the error checking is carried out 

When there is no error in the received trans- 
mission block, an OK signal indicating the absence 
of error is sent from the transmitting/receiving cir- 
cuit 217 to the transmitting/receiving circuit 161C in 
the transmitting/receiving portion 161 of the node 
station 1. 

It is possible to supply the output portion 216. 
for example, a printer, a display device, or the like, 
in the terminal device 21 with the data No. 1 which 
is stored in the receiving buffer 215 to effect a 
visible display. 

It is also possible to supply the output portion 
216 with the data to be printed or displayed after a 
plurality of data according to the characteristic of 
the output device is stored in the receiving buffer 
215. 

When the node station 1 receives response 
signals, such as OK signals, from all the terminal 
devices 21, 22, ... 2n, the next data No. 2 is 
transmitted from the node station to the terminal 
devices in a similar manner as in the case of the 


data No. 1. When a transmission failure occurs 
during the transmission to the terminal device No. 
2 as indicated by X in Fig. 2, an NG signal indicat- 
ing the occurrence of a failure is sent from the 

5 terminal device No. 2 to the node station 1. 

After that, the node station 1 which has re- 
ceived the above-mentioned OK and NG response 
signals transmits the next data No. 3 to the termi- 
nal devices 21 , 22, ... 2n. In this case, the data No. 

10 2 with accompanying error correction code is re- 
transmitted to the terminal device No. 2 which sent 
the NG signal, prior to the transmission of the data 
No. 3 with accompanying error correction code. 
Accordingly, the data No. 2, the first transmission 

75 of which to the terminal device No. 2 has failed to 
be correctly received by the receiving buffer, is re- 
transmitted to the terminal device No. 2 and stored 
therein as correct data. 

An information distribution system having a 

20 node station and a plurality of terminal devices 
according to an embodiment of the present inven- 
tion will now be described with reference to Fig. 3. 
The operation of the error correction code calcula- 
tion circuit used for the system of Rg. 3 is illus- 

25 trated in Rg. 4, and a sequence of operation of the 
system of Rg. 3 is illustrated in Rg. 5. 

The system of Rg. 3 is constituted by a node 
station 1, a plurality of terminal devices (No. 1, No. 
2, ... No. n) 21, 22, ... 2n, data transmission lines 

30 31a, 32a, ... 3na, and control signal transmission 
lines 31 b, 32b f ... 3nb. The node station includes a 
distribution information storage portion 11, an error 
correction code calculation circuit 12, an error cor- 
rection code group holding storage 13, a control 

35 portion 14, a distribution switch 15, and 
transmitting/receiving portions (No. 1, No. 2 ... No. 
n) 161, 162. ... 16n. 

The terminal device (No. 1) 21 includes a. con- 
trol signal transmitting/receiving portion 21 1 , an er- 

40 ror correction code holding storage 212, an error 
correction code checking circuit 213, an error reg- 
ister 214, a receiving buffer 215, and an output 
portion 216. 

The terminal device 21 is connected to the 
45 transmitting/receiving portion 161 of the node sta- 
tion 1 through the data transmission line 31a and 
the control signal transmission line 31b. The data 
transmission line 31a and the control signal trans- 
mission line 31b may be the same line used in a 
so time sharing manner. 

In the node station 1, the distribution informa- 
tion storage portion 11 stores the distribution in- 
formation which is supplied from the preceding 
station and is to be distributed to the terminal 
55 devices 21, 22, ... 2n. The error correction code 
calculation circuit 12 produces an error correction 
code, such as a cyclic redundancy code (CRC), for 
each data block No. 1 to No. m, of, for example, 2 
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K Byte, which is a unit of transmission of the 
distribution information. The group of error correc- 
tion codes produced, consisting of the error correc- 
tion codes ECC-1, ECC-2, ... ECC-m regarding all 
of the produced data blocks No. 1 , No. 2. ... No. m, 
is stored in the error correction code group holding 
storage 13. 

In the call setting phase (Fig. 5), the control 
portion 14 supplies the control signal 
transmitting/receiving member 161a of the 
transmitting/receiving portion 161 with a set-up sig- 
nal. This set-up signal is transmitted together with 
the error correction code from the error correction 
code group holding storage 13 to a terminal device 
through the control signal transmission line 31b. 

In the call setting phase as shown in Fig. 5 t a 
sequence of set up signal, error correction code 
group ECC-1 , ECC-2, ... ECC-m, and an error cor- 
rection code ECC-0 is transmitted from the 
transmitting/receiving portion to the terminal device 
through the control signal transmission line. 

The error correction code (ECC), such as a 
cyclic redundancy code (CRC), is a well-known 
code usually used for the correction and detection 
of errors in data including set-up code and error 
correction code groups. 

In the terminal device 21 which receives the 
set-up signal and the error correction code group, 
the error correction code group is separated by the 
control signal transmitting/receiving portion 211 and 
the separated error correction code group is written 
into the error correction code holding storage 212. 
The terminal device 21 then sends back an ac- 
knowiedgement (ACK) signal indicating the comple- 
tion of receiving of the set-up signal and the error 
correction code group in the node station 1 . 

Upon receiving the ACK signal sent back from 
ail the terminal devices to which the distribution 
information is to be distributed, the node station 1 
is brought to the data transmission phase in which 
the first data block No. 1 of the distribution informa- 
tion is read from the distribution information stor- 
age portion 11 and the first read data block No. 1 
is supplied to the distribution switch 15 as shown in 
Fig. 5. 

In the distribution switch 15, each of the close 
points 151, 152, ... 15n is selectively made on to 
enable the transmission of the distribution informa- 
tion to a terminal device to which the distribution 
information is to be distributed through a data 
transmission line based on the connection informa- 
tion from the control portion 1 4. 

The first data block No. 1 read from the dis- 
tribution information storage portion 1 1 is transmit- 
ted simultaneously through the distribution switch 
15 to the terminal devices to which the distribution 
information is to be distributed, when the transmis- 
sion of the first data block No. 1 is completed, the 


second data block No. 2 is transmitted, and then 
the third, fourth, ... m-th data blocks are succes- 
sively transmitted from the distribution information 
storage portion 11 to the terminal devices 21, 22, ... 
s 2n. 

In each of the terminal devices 21, 22, ... 2n, 
upon receipt of the data block, the error checking 
of the data block Nos. 1, 2, ... m for each of the 
received- data blocks is carried out by the error 

70 correction code checking circuit 213, and the de- 
tected error is written into the error register 214 to 
be stored therein. 

When all of the transmissions of the data 
blocks from the node station 1 are completed, the 

is node station 1 is brought to a transmission con- 
firmation and re-transmission phase as shown in 
Fig. 5, in which it is determined, with regard to all 
of the terminal devices to which the distribution 
information was distributed, whether or not the re- 

20 ceipt of all data blocks has been completed nor- 
mally. 

Assuming that a transmission failure occurs 
during the transmission of data block No. 3 from 
the node station 1 to the terminal device No. 2 as 

25 shown by X in Fig. 5, error information indicating 
the occurrence of the failure in the received data is 
written in the error register of the terminal device 
No. 2, and an NG signal indicating the occurrence 
of a failure in the received data is sent from the 

30 terminal device No. 2 to the node station 1 in 
response to the confirmation request from the node 
station 1 to the terminal device No. 2. From each of 
the terminal devices where no transmission failure 
occurs, an OK signal indicating the absence of 

35 failure in the received data is sent to the node 
station 1. 

When the control signal transmitting/receiving 
member of the transmitting/receiving portion 162 
receives the NG signal from the terminal device 

40 No. 2, information indicating the terminal device 
from which this NG signal is transmitted is supplied 
from the transmitting/receiving portion 162 to the 
control portion 14. In the distribution switch 15, the 
ON state of the contact for the terminal device from 

45 which this NG signal is transmitted is maintained, 
while each of the contacts for the terminal devices 
from which OK signals are transmitted is set to an 
OFF state. 

The data block Nos. 1. 2, ... m are then se- 
so quentially read from the distribution information 
storage portion 11 and the read data blocks are 
supplied to the distribution switch 15 by the control 
portion 1 4. Next, the data block Nos. 1 , 2, ... m are 
sequentially re-transmitted through the contact of 
55 the maintained ON state to the terminal device No. 
2, as shown in the re-transmission phase in Fig. 5. 

When distribution information is correctly re- 
ceived by a terminal device, this terminal device 
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transforms the received distribution information into 
visible information by an output portion such as a 
printer, a display device, or the like in the terminal 
device by using the distribution information stored 
in a receiving buffer in the terminaJ device. 

It is possible, in the data transmission phase of 
Fig. 5, to transmit the data block Nos. 1, 2, 3 t ... m 
from the transmitting/receiving portion to the termi- 
nal device by attaching an error correction code 
ECC to follow each of the data block Nos. 1 , 2, 3, 
... m. 

Also, it is possible to construct the system of 
Rg. 3 so that the information concerning in which 
data block the transmission failure has occurred is 
sent from the terminal device where the transmis- 
sion failure is detected to the node station in the 
transmission confirmation phase. In this case, only 
the data biock in which the transmission failure has 
occurred is required to be re-transmitted. 

Further, it is possible to construct the system 
of Rg. 3 so that a transmission confirmation con- 
cerning the terminal device to which the data has 
been re-transmitted is carried out after the comple- 
tion of the re-transmission, and re-transmissions of 
data are repeatedly carried out until all the terminal 
devices receive the distribution information cor- 
rectly. 


Claims 

1. An information distribution system compris- 
ing a node station (1) and a plurality of terminal 

devices (21, 22 2N) connected through trans- - 

mission lines (31. 32, .... 3N) to said node station 

d); 

said ncde station (1) comprising distribution in- 
formation storage means (11) for storing informa- 
tion which is to be distributed to said plurality of 
terminal devices (21, 22, ... 2N), and re-transmis- 
sion request response means (161, 162 16N) 

for re-transmitting information in question in re- 
sponse to requests from said plurality of terminal 
devices (21. 22 2N); 

each of said terminaJ devices (21, 22 2N) 

comprising error checking means (213) for check- 
ing transmission failure in said data transmission 
based on the received information; 
the transmitted information being divided into a 
plurality of blocks, and after the completion of 
receptions of all block-form information, a re-trans- 
mission of information is requested, and based on 
this request, a re-transmission of information is 
carried out. 

2. A system according to claim 1 . wherein said 
node station (1 ) further comprises error check code 
formation means (12) for forming error check code 
information concerning distributed information. 


3. A system according to claim 2, wherein a 
call setting process is carried out for preliminary 
trans mining error check code information from 
said node station (1) to said terminal devices (21, 

5 22 2N) prior to the transmission of information 

to be distributed from said node station (1) to said 
terminal devices (21 , 22 2N). 

4. A system according to claim 1 , wherein each 
of said terminal devices (21. 22 2N) comprises 

10 error check code storage means (212) for storing 
error check code information received from said 
node station (1) prior to the reception of the dis- 
tribution information. 

5. A node station (1) used in the system ac- 
75 cording to claim 1, comprising distribution informa- 
tion storage means (11) for storing information to 
be distributed to a plurality of terminal devices (21 , 
22, 2N), error check information formation 
means (12) for forming error check information 

20 concerning the information to be distributed, and 
re-transmission request means (161, 162, .... 16N) 
for re-transmitting information in question in re- 
sponse to requests from a plurality of terminal 
devices (21 , 22 2N). 

25 6. A terminal device (21 , 22 2N) used in the 

system according to claim 1, comprising error 
check code storage means (212) for storing error 
check code information received from a node sta- 
tion, and error checking means (213) for checking 

30 transmission failure in said data transmission based 
on the received information. 
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